INTRODUCTION
India ranks second in production of fruits in the world, after China. During 2009-10, India produced 71.52 million metric tonnes of fruits with the area under cultivation of 6.33 million hectares. During 2010-11, India exported fruits worth of 2635 crores. Due to the short shelf life of these crops as much as 30-35 per cent of fruits perish during harvest, storage, grading, transport, packaging and distribution. Although India has a strong raw material base, it has been unable to tap the potential for processing and value addition to fruits. Only about two per cent of the fruits are processed into value added products, which is much lower when compared to other countries.Karnataka produces about 17.80 million MT of horticultural crops from an area of 1.87 million ha accounting to 7.40 per cent of total horticultural production in the country. Major share of production is from fruits Since, the fruit waste products selected for the present study do not belong to the category of foods, which are well known and often used, it was essential to record basic physicochemical characteristics, nutrient and antinutrient composition that would be beneficial in understanding the nature of mango peel. This would also help to utilise this potential mango waste for the health and nutrition security. Laddus are most popular sweets all over India. Varieties of laddu using cereal, pulse flour and nuts are prepared throughout India. A wide variation of laddu is available and according to their palate the laddus are prepared. In recent days laddus are available commercially at all sweets marts. Green gram laddu is common, most accepted easily digestible product having pleasant roasted aroma of green gram with sweetness of jaggery. In this study an attempt was made to incorporate mango peel powder in green gram laddu for value addition. The present study was conducted to evaluate the physicochemical properties, nutritional, antinutrient content of pulp and peel of three mango varieties and to utilize the mango peel in product development.
MATERIALS AND METHODS

Physical Properties of Whole Fruits
Whole mango fruits were used for measuring physical properties such as weight, volume, bulkdensity, length, breadth, width and circumference. Ten individual fruits were weighed using the digitalized sensitive balance average was calculated and expressed in Kilograms (kg). Volume of ten individual fruits was determined by water displacement method and average calculated. The results were expressed in milliliter (mL).Bulk density of the fruit was calculated using the readings of weight and volume Length, breadth and width of the ten mangoes were obtained using the digital vernier caliper and expressed in millimeter (mm). Lengthwise circumference of fruit was measured by passing a thread around the fruit in upper, middle and lower part. The average of three measurements was calculated and expressed in centimeter (cm).Width wise circumference was measured using thread by passing around the fruit in upper, middle and lower part along the width of the fruit. The average of ten was calculated and expressed in centimeter (cm).
Processing of Mango
Three mango varieties namely Alphonso, Kesar, Totapuri collected from fruit outlets, Dharwad were washed separately in running tap water and wiped using a clean dry muslin cloth. The peel was separated using a sharp knife and the underlying pulp was removed by gently scraping with the knife's blunt edge. The kernel was separated from adhering pulp using a sharp knife. The weight of pulp, peel and kernel was recorded using digitalized sensitive balance and percentages calculated. The pulp was homogenized using a hand-held blender whereas the peel was cut into small pieces before being dried using a cabinet drier maintained at 50±2°C for 12 h. Following drying, the peels were ground to a fine powder which was packed in polyethylene pouches and stored at -20°C for further chemical analysis.
Total Waste Generated from Mango
Total waste generated was calculated using the following formula Total waste generated = Weight of the (peel + kernel) 
Edible Waste Generated from Mango
Percent edible waste generation of mango was calculated using the following formula
Total Waste Generated
Percent waste generation of each mango variety was calculated using the following formula
Chemical Parameters of Fresh Fruit
Moisture content of fresh three mango varieties was analyzed by oven drying method. Pulp and peel were dried in oven at a temperature of 50-55 0 C until constant weight was obtained (Ranganna, 1986 ) and percentages were calculated.
The Total Soluble Solids (TSS) of three varieties of mango pulp was recorded using Erma Hand Refractometer. Titratable acidity was determined by titrating against 0.1N sodium hydroxide solution using phenolphthalein as an indicator (Ranganna, 1986) . Results were expressed in terms of percent citric acid. The pH of three varieties of mango pulp was recorded with the help of pocket pH meter (Model, H196107 Hanna instruments pH cp). The fruits were macerated and used for measuring the pH. The total and reducing sugars were determined as per the procedure of Nelson-Somogyi 
Nutrient Composition
The selected three varieties of mango pulp and peel were analyzed for proximate composition viz, moisture, crude protein, ash, crude fat, crude fibre using AOAC procedure and carbohydrate was computed. 
Antinutrient Analyses
The estimation of phytic acid was based on the principle that the phytate is extracted with trichloroacetic acid and precipitated as ferric salt (Wheeler & Ferrel, 1971 ). The iron content of the precipitate was determined colorimetrically and the phytate phosphorous content calculated from this value assuming a constant Fe : 6 molecular ratios in the precipitate.
Phytates were estimated as phytic and the phytate phosphorus was obtained. Oxalates were extracted with hydrochloric acid, precipitated as calcium oxalate from the deproteinized extract and were estimated by subsequent titration with potassium permanganate (Dye, 1956 ).
Value Addition to Mango Peel
Procurement of Ingredients
Green gram flour, sugar, ghee and mango was procured in bulk from local market of Dharwad
Processing of Mango Peel
The processing of all the three mango varieties was done separately. The peel was separated using a sharp knife and the underlying pulp was removed by gently scraping with the knife's blunt edge. The peel was dried in a cabinet dryer at 40°C until the peel is moisture free. Lower temperatures were used to dry mango peel to retain the beta carotene content.
The dried peel was powdered in pestle and mortar and packed in a polyethylene pouches and stored at -20°C for further use.
Protocol of Mango Peel Incorporated Green Gram Laddu
Green gram flour was roasted with the addition of ghee in a low flame until an aroma developed and sugar powder was added and a different proportion of mango peel (2.5, 5 and 10 %) was incorporated. The optimized value added products were analysed for proximate composition and trace minerals.
Sensory Evaluation
The products were subjected to organoleptic evaluation using 9 points hedonic scale (Amerine, Pangborn, & Roessler, 1965) by trained sensory panel of the Food Science and Nutrition Department (UAS-Dharwad).
Statistical Analysis
Statistical analysis was carried out using SPSS package. Student's't' test, one-way and two-way ANOVA were used to assess the significant differences. Duncan's new multiple range test and correlations using Pearson's correlation coefficient were carried out.
RESULTS AND DISCUSSIONS Physical Properties of Whole Fruits
The physical properties of mango varieties are depicted in Table 1 . The weight and volume of Totapuri (287.00g
and 261.50 ml) were significantly higher than Alphonso (231.90g and 214.40 ml) followed by Kesar (200.90g and188.80 ml), respectively. However, the bulk densities of all three varieties of mango were statistically on par with each other (1.098, 1.082 and 1.0064 g/ml). Fruits of Totapuri variety were significantly longer (12.36 cm) than Alphonso (9.464 cm)
and Kesar (9.565cm), the width and breadth did not differ significantly (7.08, 7.34, 6.566 and 6.66, 6.06, 5.80 cm),
respectively. The weight of the pulp (190.30g) and peel (43.80 g) of Totapuri variety was significantly higher than the were on par with each other. The total waste generated including peel and kernel was significantly higher in Totapuri (76.50 g) compared to Alphonso and Kesar (57.30 and 56.50 g, respectively). mg/100g). The pectin content was significantly higher in peel (18.92%) compared to a pulp (4.59%) irrespective of variety.
Chemical Properties of Whole Fruits
The pectin content was significantly higher in Kesar (12.99 %) than Alphonso (11.58%) followed by Totapuri 
Nutrient Composition
The proximate composition of mango varieties and their edible waste is presented in 
Antinutrient Content
Significant difference existed in the phytic acid and oxalate content of the portion of the fruit and of the varieties at p≤0.01 percent significance level ( irrespective of varieties. Similar to phytic acid the oxalate content was significantly higher in Kesar (6.52%) compared to Alphonso (5.14%) followed by Totapuri (5.66%) variety irrespective of a portion of fruit. higher for aKesar peel (95.24%) followed by Totapuri (84.13%) and Alphonso (80.80%).This might be due to the pleasant flavour and texture of the kesar peel which was crispier while that of alphonso and totapuri was leathery. Table 8 depicts the effect of incorporation of mango peel powder on nutrient composition of green gram laddu.
Product Development and Optimisation
The laddu prepared with mango peel contained higher β-carotene (202.39µg/100g), crude fiber fiber (5.55%), Iron (2.11mg/100g) and copper (.78 mg/100g) compared to the green gram laddu (44.2µ g/100g , 4.65%, 1.87 mg/100g 0.67 mg/100g) respectively.
CONCLUSIONS
The peel is considered an edible tissue of the unripe mango fruit. Using unripe mango fruit with its peel, chutneys and pickles are prepared. On the other hand, peel of the ripe mango fruit, due to its leathery texture, is not too acceptable taste-wise; therefore, the peel is generally removed and discarded. Thus, in the food processing industry, mango peel ends up generally as a waste by-product. The present investigation was carried out to analyze the physical characteristics and biochemical composition of pulp and peel of mango varieties. From the study it was concluded that the physical parameters and biochemical composition varied in the variety and influenced the nutritional composition. The pulp and peel of three mango varieties differ among themselves in the length, width, breadth, acidity, waste generated and flavour.
The information on composition of fruit and their edible wastes helps to understand the amount of nutrients which go a waste. The mango peel powder is a potential for food formulation because of its high content of nutrients, minerals, dietary fiber, caroteine and bioactive compounds. The green gram laddu incorporated with kesar mango peel powder up to 15 per cent was significantly highly acceptable with acceptability index of 95.24 and contained higher β-carotene compared to the 
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